Hybridization at a surface: the role of spacers in DNA microarrays.
Flexible spacer chains are utilized to enhance the hybridization of terminally anchored oligonucleotide probes of DNA microarrays. A polymer physics approach identifies an underlying mechanism and yields guidelines for the optimal spacer length in terms of the effect on the equilibrium state. For low grafting densities, the dominant effect arises because of the decimation in the number of accessible chain configurations due to the impenetrable surface. Opposing trends are found for long targets and for short targets. At higher grafting densities, different brush regimes introduce an extra hybridization penalty. A novel brush regime is obtained for long neutral spacers and short targets at intermediate ionic strength where the chain stretching is due to the electrostatic interactions between the probes.